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DETAILED ACTION 

1 . In an amendment dated, April 25 th , 2007, the Applicant amended claims 1,5,7, 
11,13, 22-24 and 26. Currently claims 1-8, 11-15, 20-24, 26 and 30 are currently 
pending. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-8, 11-15, 20-24, 26 and 30 have 
been considered but are moot in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-8, 11-12, 20-24 and 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ohtaka et al. (US 6,151,000) in view of Kondo (US 6,777,888). 

With respect to claim 1, Ohtaka discloses, an electro-optical device, 
comprising: 

a plurality of scanning lines (27 in fig. 4, for example); 

a plurality of sustaining lines (28 in fig. 4, for example); 

a plurality of electro-optical elements (col. 1, lines 4-10; col. 4, lines 33-36); and 

a plurality of pixels, each of the plurality of pixels having an electro-optical 
element (col. 1, lines 4-10; col. 4, lines 33-36), brightness of each of the electro-optical 
elements being set for each of a plurality of sub-frames (col. 4, lines 36-48; fig. 7d), 
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which constitute one frame of a period (1 field is equivalent to one frame in fig. 7d) and 
each have a predetermined period (clear from fig. 7d), so that at least two levels of 
brightness can be set for one frame (col. 4, lines 44-48); and 

a sub-frame having a longest period among the plurality of sub-frames being 
divided into a least two allocated sub-frames (SF1 and SF6 in fig. 7d; col. 8, line 62 - 
col. 9, line 2), and 

the plurality of sub-frames, which are set for a series of electro-optical elements 
among the plurality of electro-optical elements (col. 1, lines 9-10), the series of electro- 
optical elements being connected to a scanning and sustaining line (note the two x-axis 
electrodes per pixel in fig. 4), end substantially simultaneously (clear from fig. 7d that 
the sub-frame sustaining period (grayed area) ends simultaneously). 

Ohtaka does not expressly disclose a plurality of data lines, a reset transistor, a 
pixel circuit or connecting two scanning lines to the series of electro-optical elements. 

Kondo discloses, an electro-optical device, comprising: 
a plurality of scanning lines (4, 5 and 14 in fig. 3); 
a plurality of data lines (9 in fig. 3; for each column of pixels); 
a plurality of electro-optical elements (1 in fig. 3); and 

a plurality of pixel circuits (fig. 3; col. 1, line 14) to drive the plurality of electro- 
optical elements, each of the plurality of pixel circuits having a first transistor (M1 in fig. 
3) and a storage capacitor (C1 in fig. 3) to store a data signal (col. 7, lines 20-22, for 
example) supplied via a data line (9 in fig. 3) among the plurality of data lines and the 
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first transistor (clear from fig. 3); and a reset transistor (M4 in fig. 3) to reset the data 
signal stored in the storage capacitor (col. 9, lines 16-23); 

wherein the electro-optical elements are connected to at least two scanning lines 
(4-5 and 14 in fig. 3), one of two scanning lines being connected to the reset transistor 
(14 in fig. 3), and end display periods based on a reset signal supplied to the reset 
transistor via the scanning line (clear from fig. 4 and col. 9, lines 21-23); and 

brightness of each of the electro-optical elements being set based on the data 
signal stored in the storage capacitor (col. 7, lines 20-22, for example). 

Kondo and Ohtaka are analogous art because they are both from the same field 
of endeavor namely driving and control circuitry for electro-optical displays. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to replace the addressing and pixel circuitry of Ohtaka with the pixel circuit, reset 
transistor and scanning lines of Kondo. 

The motivation for doing so would have been to prolong the service life of the 
element (Kondo; col. 9, lines 23-28). 

With respect to claim 2, Ohtaka and Kondo disclose, the electro-optical device 
according to claim 1 (see above). 

Ohtaka further discloses, the sum of the period of the at least two allocated sub- 
frames (col. 8, line 29; largest luminous weight is 16, therefore the sum of the two 
divided sub-frames is 16) being set to 2 n times as long as a sub-frame having a shortest 
period (shortest period or smallest luminous weight is 1) among N sub-frames of the 
plurality of sub-frames, wherein n is a number of sub-frames excluding the at least two 
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allocated sub-frames (there are 4 sub-frames remaining after the divided sub-frames 
are discounted; as such it is clear 16 is 2 4 times larger than 1). 

With respect to claim 3, Ohtaka and Kondo disclose, the electro-optical device 
according to claim 2 (see above). 

Ohtaka further discloses, a sub-frame having the longest period (Sub4 period is 8 
in fig. 7d) among the plurality of sub-frames excluding the at least two sub-frames being 
half as long as the sub-frames having the longest period among the plurality of sub- 
frames (8; clear this is half of 16 , which corresponds to the longest sub-field prior to 
being divided). 

With respect to claim 4, Ohtaka and Kondo disclose, the electro-optical device 
according to claim 1 (see above). 

Ohtaka further discloses, the two sub-frames (SF1 and SF6 in fig. 7d) not being 
arranged consecutively in one frame of a period (clear from fig. 7d; col. 8, line 62 - col. 
9, line 4). 

With respect to claim 5, Ohtaka discloses, an electro-optical device, 
comprising: 

a plurality of scanning lines (27 in fig. 4, for example); 
a plurality of sustaining lines (28 in fig. 4, for example); 

a plurality of electro-optical elements (col. 1, lines 4-10; col. 4, lines 33-36); and 
a plurality of pixels, each of the plurality of pixels having an electro-optical 
element (col. 1, lines 4-10; col. 4, lines 33-36), brightness of each of the electro-optical 
elements being set for each of a plurality of sub-frames (col. 4, lines 36-48; fig. 7d), 
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which constitute one frame of a period (1 field is equivalent to one frame) and each 
have a predetermined period (clear from fig. 7d), so that at least two levels of brightness 
can be set for one frame (col. 4, lines 44-48), and 

lengths of the plurality of sub-frames excluding a sub-frame having a longest 
period (SF1 and SF6 in fig. 7d) being set to a period in binary weighted (col. 8, line 29, 
for example); and 

the sub-frame having the longest period among the plurality of sub-frames being 
divided into at least two allocated sub-frames (col. 8, line 62 - col. 9, line 2), and 

the plurality of sub-frames, which are set for a series of electro-optical elements 
among the plurality of electro-optical elements (col. 1, lines 9-10), the series of electro- 
optical elements being connected to a scanning and sustaining line (note the two x-axis 
electrodes per pixel in fig. 4), end substantially simultaneously (clear from fig. 7d that 
the sub-frame sustaining period (grayed area) ends simultaneously). 

Ohtaka does not expressly disclose a plurality of data lines, a reset transistor, a 
pixel circuit or connecting two scanning lines to the series of electro-optical elements. 

Kondo discloses, an electro-optical device, comprising: 
a plurality of scanning lines (4, 5 and 14 in fig. 3); 
a plurality of data lines (9 in fig. 3; for each column of pixels); 
a plurality of electro-optical elements (1 in fig. 3); and 

a plurality of pixel circuits (fig. 3; col. 1 , line 14) to drive the plurality of electro- 
optical elements, each of the plurality of pixel circuits having a first transistor (M1 in fig. 
3) and a storage capacitor (C1 in fig. 3) to store a data signal (col. 7, lines 20-22, for 
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example) supplied via a data line (9 in fig. 3) among the plurality of data lines and the 
first transistor (clear from fig. 3); and a reset transistor (M4 in fig. 3) to reset the data 
signal stored in the storage capacitor (col. 9, lines 16-23); wherein the electro-optical 
elements are connected to at least two scanning lines (4-5 and 14 in fig. 3), one of two 
scanning lines being connected to the reset transistor (14 in fig. 3), and end display 
periods based on a reset signal supplied to the reset transistor via the scanning line 
(clear from fig. 4 and col. 9, lines 21-23); and 

brightness of each of the electro-optical elements being set based on the data 
signal stored in the storage capacitor (col. 7, lines 20-22, for example). 

Kondo and Ohtaka are analogous art because they are both from the same field 
of endeavor namely driving and control circuitry for electro-optical displays. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to replace the addressing and pixel circuitry of Ohtaka with the pixel circuit, reset 
transistor and scanning lines of Kondo. 

The motivation for doing so would have been to prolong the service life of the 
element (Kondo; col. 9, lines 23-28). 

With respect to claims 6, Ohtaka and Kondo disclose, the electro-optical device 
according to claims 5 (see above). 

Ohtaka further discloses, the two sub-frames (SF1 and SF6 in fig. 7d) not being 
arranged consecutively in one frame of a period (clear from fig. 7d; col. 8, line 62 - col. 
9, line 4). 



Application/Control Number: 10/694,005 Page 8 

Art Unit: 2629 

With respect to claim 7, Ohtaka discloses, an electro-optical device, 
comprising: 

a plurality of scanning lines (27 in fig. 4, for example); 
a plurality of sustaining lines (28 in fig. 4, for example); 

a plurality of electro-optical elements (col. 1, lines 4-10; col. 4, lines 33-36); and 

a plurality of pixels, each of the plurality of pixels having an electro-optical 
element (col. 1, lines 4-10; col. 4, lines 33-36), brightness of each of the electro-optical 
elements being set for each of a plurality of sub-frames (col. 4, lines 36-48; fig. 7d), 
which constitute one frame of a period (1 field is equivalent to one frame) and each 
have a predetermined period (clear from fig. 7d), so that at least two levels of brightness 
can be set for one frame (col. 4, lines 44-48); and 

the sub-frame having the longest period among the plurality of sub-frames being 
divided into at least two allocated sub-frames (col. 8, line 62 - col. 9, line 2), and 

a sub-frame having the longest period among n (n denotes a natural number) 
sub-frames (SF4 in fig. 7d) of the plurality of sub-frames, excluding the at least two 
allocated sub-frames (SF1 and SF6; n is seen as 4), being set to 2 n ~ 1 times as long as a 
sub-frame having the shortest period (SF2 in fig. 7d) among the n sub-frames (SF4 is 
equal to 2 3 =2 4 " 1 ; subl is equal to 1) and brightness for the one frame can be set to 2 n+1 
levels (col. 8, lines 28-32 discusses the possibility of 32=2 4+1 levels), and 

the plurality of sub-frames, which are set for a series of electro-optical elements 
among the plurality of electro-optical elements (col. 1, lines 9-10), the series of electro- 
optical elements being connected to a scanning and sustaining line (note the two x-axis 
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electrodes per pixel in fig. 4), end substantially simultaneously (clear from fig. 7d that 
the sub-frame sustaining period (grayed area) ends simultaneously). 

Ohtaka does not expressly disclose a plurality of data lines, a reset transistor, a 
pixel circuit or connecting two scanning lines to the series of electro-optical elements. 

Kondo discloses, an electro-optical device, comprising: 
a plurality of scanning lines (4, 5 and 14 in fig. 3); 
a plurality of data lines (9 in fig. 3; for each column of pixels); 
a plurality of electro-optical elements (1 in fig. 3); and 

a plurality of pixel circuits (fig. 3; col. 1, line 14) to drive the plurality of electro- 
optical elements, each of the plurality of pixel circuits having a first transistor (M1 in fig. 
3) and a storage capacitor (C1 in fig. 3) to store a data signal (col. 7, lines 20-22, for 
example) supplied via a data line (9 in fig. 3) among the plurality of data lines and the 
first transistor (clear from fig. 3); and a reset transistor (M4 in fig. 3) to reset the data 
signal stored in the storage capacitor (col. 9, lines 16-23); wherein the electro-optical 
elements are connected to at least two scanning lines (4-5 and 14 in fig. 3), one of two 
scanning lines being connected to the reset transistor (14 in fig. 3), and end display 
periods based on a reset signal supplied to the reset transistor via the scanning line 
(clear from fig. 4 and col. 9, lines 21-23). 

Kondo and Ohtaka are analogous art because they are both from the same field 
of endeavor namely driving and control circuitry for electro-optical displays. 
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At the time of the invention it would have been obvious to one of ordinary skill in 
the art to replace the addressing and pixel circuitry of Ohtaka with the pixel circuit, reset 
transistor and scanning lines of Kondo. 

The motivation for doing so would have been to prolong the service life of the 
element (Kondo; col. 9, lines 23-28). 

With respect to claim 8, Ohtaka and Kondo disclose, the electro-optical device 
according to claim 7 (see above). 

Ohtaka further discloses, the two sub-frames (SF1 and SF6 in fig. 7d) not being 
arranged consecutively in one frame of a period (clear from fig. 7d; col. 8, line 62 - col. 
9, line 4). 

With respect to claim 11, Ohtaka discloses, an electro-optical device, 
comprising: 

a plurality of scanning lines (27 in fig. 4, for example); 

a plurality of sustaining lines (28 in fig. 4, for example); 

a plurality of electro-optical elements (col. 1, lines 4-10; col. 4, lines 33-36); and 

a plurality of pixels, each of the plurality of pixels having an electro-optical 
element (col. 1, lines 4-10; col. 4, lines 33-36), brightness of the electro-optical element 
being set for each of a plurality of sub-frames (col. 4, lines 36-48; fig. 7d), which 
constitute one frame (one field is equivalent to one frame) of a period and each have a 
predetermined period (clear from fig. 7d), so that at least 2" levels of brightness (n=4; 2 4 
< 32 levels possible; col. 8, lines 28-32; col. 9, lines 2-4) can be set for one frame, 
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number of the plurality of sub-frames being n+1 or more (number of sub-frames 
in fig. 7d is 6 > 4+1), and 

the sub-frame having the longest period among the plurality of sub-frames being 
divided into at least two allocated sub-frames (col. 8, line 62 - col. 9, line 2), and 

the plurality of sub-frames, which are set for a series of electro-optical elements 
among the plurality of electro-optical elements (col. 1, lines 9-10), the series of electro- 
optical elements being connected to a scanning and sustaining line (note the two x-axis 
electrodes per pixel in fig. 4), end substantially simultaneously (clear from fig. 7d that 
the sub-frame sustaining period (grayed area) ends simultaneously). 

Ohtaka does not expressly disclose a plurality of data lines, a reset transistor, a 
pixel circuit or connecting two scanning lines to the series of electro-optical elements. 

Kondo discloses, an electro-optical device, comprising: 
a plurality of scanning lines (4, 5 and 14 in fig. 3); 
a plurality of data lines (9 in fig. 3; for each column of pixels); 
a plurality of electro-optical elements (1 in fig. 3); and 

a plurality of pixel circuits (fig. 3; col. 1, line 14) to drive the plurality of electro- 
optical elements, each of the plurality of pixel circuits having a first transistor (M1 in fig. 
3) and a storage capacitor (C1 in fig. 3) to store a data signal (col. 7, lines 20-22, for 
example) supplied via a data line (9 in fig. 3) among the plurality of data lines and the 
first transistor (clear from fig. 3); and a reset transistor (M4 in fig. 3) to reset the data 
signal stored in the storage capacitor (col. 9, lines 16-23); 
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wherein the electro-optical elements are connected to at least two scanning lines 
(4-5 and 14 in fig. 3), one of two scanning lines being connected to the reset transistor 
(14 in fig. 3), and end display periods based on a reset signal supplied to the reset 
transistor via the scanning line (clear from fig. 4 and col. 9, lines 21-23). 

Kondo and Ohtaka are analogous art because they are both from the same field 
of endeavor namely driving and control circuitry for electro-optical displays. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to replace the addressing and pixel circuitry of Ohtaka with the pixel circuit, reset 
transistor and scanning lines of Kondo. 

The motivation for doing so would have been to prolong the service life of the 
element (Kondo; col. 9, lines 23-28). 

With respect to claim 12, Ohtaka and Kondo disclose, the electro-optical device 
according to claim 1 1 (see above). 

Ohtaka further discloses, a sub-frame having a longest period (SF4=8) among 
the plurality of sub-frames, excluding the at least two allocated sub-frames, being 2 n * 1 
times (4=n from claim 1 1 ; 2 3 =8) as long as a sub-frame having a shortest period 
(SF2=1). 

With respect to claims 20-21, Ohtaka and Kondo disclose, the electro-optical 
device according to claim 1 (see above). 

Kondo further discloses, the electronic element being a current-driven organic EL 
element (col. 2, lines 6-9). 
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With respect to claim 22, as claim 22 is nothing more than a method step claim 
having identical limitations to those recited in claim 4. Therefore claim 22 is rejected on 
the same merits shown above in claims 1 and 4. 

With respect to claim 23, as claim 23 is nothing more than a method step claim 
having identical limitations to those recited in claim 6. Therefore claim 23 is rejected on 
the same merits shown above in claims 5 and 6. 

With respect to claim 24, as claim 24 is nothing more than a method step claim 
having identical limitations to those recited in claim 8. Therefore claim 22 is rejected on 
the same merits shown above in claims 7 and 8. 

With respect to claim 30, Ohtaka and Kondo disclose, the electro-optical device 
according to claim 1 (see above). 

Ohtaka further discloses, an electronic apparatus (col. 1 , lines 4-1 1 ), comprising: 
an electro-optical device according to claim 1 (see above). 

5. Claims 13-15 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ohtaka et al. (US 6,151 ,000) in view of Kondo (US 6,777,888) and further in view 
of Wakitani et al. (US 5,940,142). 

With respect to claim 13, Ohtaka discloses, an electro-optical device, which is 
capable of setting at least two levels of brightness for one frame (col. 4, lines 44-48), the 
electro-optical device comprising: 

a plurality of scanning lines (27 in fig. 4, for example); 

a plurality of sustaining lines (28 in fig. 4, for example); 

a plurality of electro-optical elements (col. 1, lines 4-10; col. 4, lines 33-36); and 
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electro-optical elements that are controlled to take either an ON state or an OFF 
state based on gray scale data for each of a plurality of sub-frames (col. 4, lines 35-47), 
which constitute one frame of a period and each have a predetermined period (clear 
from fig. 7d); and 

the sub-frame having the longest period among the plurality of sub-frames being 
divided into at least two allocated sub-frames (col. 8, line 62 - col. 9, line 2), and 

the plurality of sub-frames, which are set for a series of electro-optical elements 
among the plurality of electro-optical elements (col. 1, lines 9-10), the series of electro- 
optical elements being connected to a scanning and sustaining line (note the two x-axis 
electrodes per pixel in fig. 4), end substantially simultaneously (clear from fig. 7d that 
the sub-frame sustaining period (grayed area) ends simultaneously).. 

Ohtaka does not expressly disclose a plurality of data lines, a reset transistor, a 
pixel circuit or connecting two scanning lines to the series of electro-optical elements, or 
that two of the plurality of sub-frames are controlled to always concurrently take either 
the ON state or the OFF state. 

Kondo discloses, an electro-optical device, comprising: 
a plurality of scanning lines (4, 5 and 14 in fig. 3); 
a plurality of data lines (9 in fig. 3; for each column of pixels); 
a plurality of electro-optical elements (1 in fig. 3); and 

a plurality of pixel circuits (fig. 3; col. 1, line 14) to drive the plurality of electro- 
optical elements, each of the plurality of pixel circuits having a first transistor (M1 in fig. 
3) and a storage capacitor (C1 in fig. 3) to store a data signal (col. 7, lines 20-22, for 
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example) supplied via a data line (9 in fig. 3) among the plurality of data lines and the 
first transistor (clear from fig. 3); and a reset transistor (M4 in fig. 3) to reset the data 
signal stored in the storage capacitor (col. 9, lines 16-23); 

wherein the electro-optical elements are connected to at least two scanning lines 
(4-5 and 14 in fig. 3), one of two scanning lines being connected to the reset transistor 
(14 in fig. 3), and end display periods based on a reset signal supplied to the reset 
transistor via the scanning line (clear from fig. 4 and col. 9, lines 21-23). 

Kondo and Ohtaka are analogous art because they are both from the same field 
of endeavor namely driving and control circuitry for electro-optical displays. 

At the time of the invention it would have been obvious to one of ordinary skill in 
the art to replace the addressing and pixel circuitry of Ohtaka with the pixel circuit, reset 
transistor and scanning lines of Kondo. 

The motivation for doing so would have been to prolong the service life of the 
element (Kondo; col. 9, lines 23-28). 

Neither Kondo nor Ohtaka expressly disclose, that two of the plurality of sub- 
frames are controlled to always concurrently take either the ON state or the OFF state. 

Wakitani discloses, at least two of the plurality of sub-frames (sub8a and sub8b) 
being controlled to always concurrently take either the ON state or the OFF state (col. 
10, lines 38-40; also note the concurrent operation of sub8a/8b in fig. 3). 

Ohtaka, Kondo and Wakitani are analogous art because they are both from the 
same field of endeavor namely grayscale design and driving schemes for electro-optical 
devices. 
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At the time of the invention it would have been obvious to one of ordinary skill in 
the art to concurrently drive the allocated sub-frames of Ohtaka and Kondo, as taught 
by Wakitani. 

The motivation for doing so would have been to provide a unique gray-scale 
value (16 in Ohtaka's case) that allows for additional gradations in the driving of the 
display. 

With respect to claim 14, Ohtaka, Kondo and Wakitani disclose, the electro- 
optical device according to claim 13 (see above). 

Ohtaka discloses, the at least allocated two sub-frames having the same period 
of length (SF1 = SF6 is clear from fig. 7d; col. 8, line 62 - col. 9, line 2). 

With respect to claim 15, Ohtaka, Kondo and Wakitani disclose, the electro- 
optical device according to claim 13 (see above). 

Ohtaka further discloses, the two sub-frames (SF1 and SF6 in fig. 7d) not being 
arranged consecutively in one frame of a period (clear from fig. 7d; col. 8, line 62 - col. 
9, line 4). 

With respect to claim 26, as claim 26 is nothing more than a method step claim 
having identical limitations to those recited in claims 11-15. Therefore claim 26 is 
rejected on the same merits shown above in claims 11-15. 

Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
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§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William L. Boddie whose telephone number is (571) 

272- 0666. The examiner can normally be reached on Monday through Friday, 7:30 - 
4:30 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sumati Lefkowitz can be reached on (571) 272-3638. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



7/10/07 
wlb 
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